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(54) THIN FILM MAGNET AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high magnetic characteristics at a low cost, by forming 
a hard magnetic phase and a soft magnetic phase, which mutually adjoin in a film inner direction, 
by physical vapor phase deposition. 

SOLUTION: A thin film magnet includes a hard magnetic phase which contains a rare earth 
element, and a soft magnetic phase which contains Fe and/or Co. A hard magnetic phase 
constituting element and a soft magnetic phase constituting element are deposited on a board 
by using physical vapor phase deposition. As the physical vapor phase deposition, sputtering is 
preferable. At that time, the temperature of the board is preferably at 300-800° C The average 
crystal grain diameter of the soft magnetic phase is preferably 5-60 nm, and the average crystal 
grain diameter of the soft magnetic phase is preferably 5=50 nm. Furthermore, the axis of easy 
magnetization; of the soft magnetic phase is preferably oriented. The thin film magnet has a 
coersive force of 3 kOe or more and a maximum energy product of 12 MGOe or more. 
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[0 0 6 7] &V>?J],&Xm (Cu-KffS) 0©f*5 
<ttfTEM-EDSl:J:DI^fcii5, 
(NdjFeuBiKIH) tmm.m.'&m (bcclil 
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1-214219 



tefryTxmtennmzmikisXWc. tem-edx «Bfc*T>&. 















* 


1 


















(i t 


HcJ 


(BH)max 
(MGOo) 




mm 




No. 


Nd 


B 


M 1 


Fe 


Co 


(emu/f?) 


(kOe) 




101 


4.5 


20.5 


Si: 1.0 


mm 




123.6 


3.1 


13.2 


20—40 


70 




102 


4.0 


20.4 


Ga:1.0 






124.1 


3.8 


14.0 


20—40 


80 


650^ lOmin. 


103 


5.0 


20.8 


Cr:5.0 




6.0 


111.6 


4.5 


13.0 


25—46 


50 


670tM0min. 


104 


9.1 


6.0 


V:1.0 


mu 


8.0 


121.1 


6.4 


17.6 


20—40 


25 


650^:. lOmin. 


105 


9.5 


6.0 


V:1.0 


mm 


5.0 


120.0 


6.1 


18.6 


20—40 


20 


660t:, lOmin. 



[0069] mifcz* ^mcox/^y^miz^x^ 

[0 0 7 0] 

[0 0 7 1] Sf, | hO«l«*«Sl,&li*tt 

[0073] jfcte,;.#*«k:a{fciaai*Mb, 

[0 0 74] fr*>:7;H£X« <Cu-Ka«) @tff45 



(TbCu 7 IM^fc(iTh 2 Zn n iM) 
(bcciJSa-Fett) 

fIIttWTh 2 Zn 17 iMffit*^ 
it>^No. 2 0 6m^feo TEM-E 

[0075] z.n$(Dv>7juomgm&*mHiwib 

[0 0 7 6] 
[*2] 



^ 2 



No. 6m 



N 



Fe Co (emu/g) 



201 
202 

203 
204 
205 
206 



7.0 Zr:3.0 
6.7 Zr:3.0 
? Q Zr:3.0 



16 
15 
15 



Ga:0.6 
6.0 Zn3.0 14 

7.5 Zr:3.0 17 

8.0 - 



mi® 4.0 
4.0 

a§U 4.0 

mm 4.0 



la mm - 



102.3 
100.2 
101.5 
106.4 
98.4 
113.7 



(kOe) (MGOe) (nmj mm%) 
8.8 16.5 20—40 15 700^, 0.5h 



8.6 
10.0 

7,2 
10.2 

3,2 



15.8 
16.8 
14.2 
15.0 
14.0 



30—60 
20—40 
30—50 
20—40 
30—50 



20 
17 
30 
10 
25 



700^, 0.5h 
70012, 0.5h 
700<C, 0.6h 
700<t\ 0.5h 
650*C, 0.5h 



[0 0 7 7] St2^<£>, £©«U**fc*H>Tfe, mm<D 

[0078] mmms 



to 0 7 9] £ir> Koiaj«*aC3EL&a3W4 



[0 0 8 0] tt«ft<^fc»©J»«i 
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f 1 i - 2 i 4 y. i y 



*s. &+r>:/^wM/#£:&3{C7K-r„ ta&ttt i cp 

CO 0 8 1] #-y->7>SX^ (Cu-KaS) 0^*5 

(Sm 2 C o„mm$,m&£.Zt/l£fziZSmC o^ffig, 
*B) «hi*CK«'ttffi (Feffi, Co», Fe-Cofl) £ 

SlSWtM^LT^fco TEM— EDXtCJC Dsf<a6fct*C 

n 3 



ttfficosp^lilg^Sga. 2 0~ 6 Onm©$SB 

[0082] z.nt>v>v>zf)v<Dm%¥f i &*mffi.mi t 

[0 0 8 3] 
[f?3] 



«r H«J (BH)max 

§m Gu Co Fe <emu/g) (koa (MGOe) (nm) (flegK) jfefr 

301 10.0 10.0 MB 10.0 97.4 6.0 15.0 20~40 35 600-CaOnun. 

302 11.0 - 40.O 105.0 4.5 13.5 30-50 30 fiOOtMOmin. 

303 10.0 - SSSB - 85.2 8.0 14.0 20~40 85 760tM0min. 



[0 0 8 4] ^3^6, u©a^t*HT%, !$mC0 

"Tact***)***. 
[0 0 8 5] ft*. X/^y^O|RK:»«S5 5 O^fCiP 



[0086] K±»s*afi«*»6, ^^ra^^s^ 



